Introduction
The incidence of hepatolithiasis varies. It is highly prevalent in parts of Asia, such as China, Japan, and South Korea, with a reported incidence between 3.1% and 21.2% (1) (2) (3) . However, hepatolithiasis is rare in Western countries, with an incidence of about 1% (2, 4) . The mechanism by which hepatolithiasis develops has yet to be fully elucidated. Studies have suggested that cholestasis, cholangitis, an anatomical abnormality of the bile ducts, abnormal bile metabolism, malnutrition, and low socio-economic status are risk factors for hepatolithiasis (5, 6) . The incidence of hepatolithiasis may decrease in areas where the condition is prevalent because people in those areas have adopted a Western diet. A Japanese nationwide survey reported that the relative prevalence of hepatolithiasis was 4.1% in the years from [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] 3 .0% in the years from 1975-1984, 2.3% in the years from 1985-1988, 2.2% in the years from 1989-1992, and 1.7% in the years from 1993-1995 (6,7). However, the incidence of hepatolithiasis may be increasing in Western countries due to the increasing rate of immigration from areas where hepatolithiasis is prevalent.
Surgical treatments
According to Japanese nationwide surveys over a period of 40 years, the primary treatments of hepatolithiasis in the 1970s were cholecystectomy with stone removal and insertion of a T-tube. Surgery was used for primary management of hepatolithiasis until 1998. However, its use later decreased (76.6% in 1998; 52.4% in 2006; 33.3% in 2011, including surgical and non-surgical treatment) (7) . In contrast, use of nonsurgical treatments, including endoscopic retrograde cholangiography and percutaneous transhepatic cholangioscopic lithotomy, has markedly increased. However, endoscopic retrograde cholangiography with stone removal results in more residual or recurrent stones than surgery does (7).
Indications for hepatectomy
Studies have reported that hepatectomy is indicated for treatment of hepatolithiasis in the following instances: (i) unilobar hepatolithiasis, and particularly that on the left; (ii) atrophy or severe fibrosis of the affected liver segments or lobe; (iii) presence of a liver abscess; (iv) cholangiocarcinoma; and (v) multiple intrahepatic stones causing marked biliary stricture or dilation (8) (9) (10) (11) (12) .
In China, Dong proposed a system for classification (Table 1 ) of hepatolithiasis (13) . Dong also proposed corresponding treatments for different classes of hepatolithiasis (13) . Dong suggested that patients with type Ⅰ or type Ⅱb hepatolithiasis are the best candidates for hepatectomy, whereas patients with type
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Released online in J-STAGE as advance publication May 28, 2017. Ⅱc hepatolithiasis should undergo liver transplantation (13) . Moreover, a hepaticojejunostomy should also be performed to treat "Eb" and "Ec" hepatolithiasis (13). (20) suggested that anatomical hepatectomy may reduce the incidence of postoperative complications and postoperative recurrence for patients with hepatolithiasis. A study by Jiang et al. (21) suggested that anatomical hepatectomy for treatment of hepatolithiasis was associated with fewer residual stones, fewer infections, and a lower incidence of bile leakage.
Outcomes of hepatectomy for treatment of hepatolithiasis

Laparoscopic hepatectomy for treatment of hepatolithiasis
Laparoscopic hepatectomy is a minimally invasive treatment for hepatolithiasis. Laparoscopic treatments may result in satisfactory outcomes for select patients with hepatolithiasis. Lai et al. (22) reported outcomes for 55 consecutive patients with hepatolithiasis who underwent a laparoscopic hepatectomy or bile duct exploration. The immediate stone clearance rate was 90.9% and the final stone clearance rate was 94.5% (22) . During the follow-up period, only 3 patients suffered from recurrence (22) . Ye et al. (23) reported outcomes for 36 patients who underwent a purely laparoscopic left hemihepatectomy for hepatolithiasis. Residual stones were noted in only 2 patients (23). Stones recurred after surgery in 2 patients (23). Namgoong et al. (24) compared the outcomes of laparoscopic versus open left hemihepatectomy for treatment of hepatolithiasis. Laparoscopic hepatectomy was associated with a longer operating time, briefer hospitalization, a lower postoperative morbidity, and a higher stone clearance rate (24). Ye et al. also noted similar results (25) . However, Jin et al. (26) suggested that laparoscopic and open hepatectomy resulted in a similar operating time, duration of postoperative hospitalization, postoperative morbidity, rate of residual stones, and rate of recurrent stones. Recently, a systemic review and meta-analysis by Peng et al. (27) suggested that patients who underwent 
Factors associated with postoperative recurrence
Many risk factors are associated with the postoperative recurrence of stones. Li et al. (15) found that bilateral stones and limited resection of the liver (i.e. not all segments affected by stones were resected) were two independent risk factors for the postoperative recurrence of stones. A study of surgical and nonsurgical treatment of hepatolithiasis suggested that nonsurgical treatment, biliary cirrhosis, residual stones, and strictures were risk factors for the recurrence of stones (28) . In a study of patients with hepatolithiasis in whom stones were merely removed, Cheung et al. suggested that bilateral stones, strictures, and atrophy were related to the postoperative recurrence of stones (29). (32) . Two of those patients had cholangiocarcinoma. After liver transplantation, the 1-year survival rate was 100% and the 5-year survival rate was 73%. Although studies have suggested that liver transplantation results in satisfactory outcomes for patients with hepatolithiasis, no study has examined this point in a large sample.
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